CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS

Multiply
The type of statistical analyses performed depended on the length of streamflow record for a gaging station. Streamflow statistics generated for stations with 5 to 9 years of record were: (1) magnitudes of monthly and annual flows; (2) duration of daily mean flows; and (3) maximum, median, and minimum daily mean flows. Streamflow statistics generated for stations with 10 or more years of record were: (1) magnitudes of monthly and annual flows; (2) magnitudes and frequencies of daily low, high, instantaneous peak (flood frequency), and annual mean flows; (3) duration of daily mean flows; (4) exceedance probabilities of annual low, high, instantaneous peak, and mean annual flows; (5) maximum, median, and minimum daily mean flows; and (6) annual mean and mean annual flows.
INTOODUCT1ON
The Idaho National Engineering Laboratory (INEL) includes about 890 mi2 of the eastern Snake River Plain in southeastern Idaho ( fig. 1 ). The Big Lost River is the principal stream that flows onto and terminates on the INEL. The Little Lost River and Birch Creek drain intermontane valleys west and north of the INEL and terminate in the northern part. The Big and Little Lost Rivers and Birch Creek terminate in a series of playas or sinks on and adjacent to the INEL, as shown in figure 1.
Streamflow records have been collected at many gaging stations on the Big and Little Lost Rivers and Birch Creek. Statistical data based on the streamflow records provide information about the areal and spatial quantity of water. This information is useful for studies of streamflow seepage losses, ground-water recharge, and flood-control analysis. The need for flood control at the INEL was recognized in the early 1950's when the Test Reactors Area and the Idaho Chemical Processing Plant were threatened by flooding in the Big Lost River. A small diversion dam was constructed across the Big Lost River in 1958 to divert water from the river through a diversion channel into a spreading area ( fig. 2 ). Repeated threats of flooding in the late 1960's, early 1970's, and early 1980's occurred when the Big Lost River filled Playas 1 and 2 and overflowed into Playa 3 near an INEL facility ( fig. 2 ). Discharges of a few hundred cubic feet per second and air temperatures as cold as -47°F (-44°C) during the winter of 1983-84 caused ice jams that imposed a danger of localized flooding. The diversion channel was enlarged in 1984 to provide additional flood control; the dam across the Big Lost River and the containment dikes along the diversion channel and spreading areas were raised several feet. The capacity of the diversion channel and two low swales near the channel is 9,300 ft3/s (Bennett, 1986) .
Statistical summaries of streamflow data were prepared for gaging stations on the Big and Little Lost Rivers and Birch Creek in cooperation with the U.S. Department of Energy.
Purpose and Scope
This report presents statistical summaries of streamflow data for 13 gaging stations with 5 or more years of continuous record. Records through September 30, 1990, or September 30 of the last year of record, if gaging stations were discontinued prior to 1990, were used in computing monthly and mean annual flows, high-flow frequency, and flow-duration data. Low-flow frequency data were computed on the basis of the 1991 climatic year, which ends March 31, 1991. Flood-frequency data were computed using records through the 1990 water year (ending September 30,1990) .
For the four gaging stations with 5 to 9 years of continuous record, the following information is provided: (1) magnitudes of monthly and annual flows; (2) duration of daily mean flows; and (3) maximum, median, and minimum daily mean flows. For the nine gaging stations with 10 or more years of record, the following information is provided: (1) magnitudes of monthly and annual flows; (2) magnitudes and frequencies of daily low, high, instantaneous peak (flood frequency), and annual mean flows; (3) duration of daily mean flows; (4) exceedance probabilities of annual low, high, instantaneous peak, and mean annual flows; (5) maximum, median, and minimum daily mean flows; and (6) annual mean and mean annual flows.
Previous Investigations
Several investigations have been conducted to evaluate flow characteristics of streams at the INEL, particularly the Big Lost River and INEL diversion. Lamke (1969) described stage-discharge relations for the Big Lost River. Carrigan (1972) described the probability of a flood exceeding the capacity of the INEL diversion. The capacity of the INEL diversion channel was evaluated by Bennett (1986), who also described streamflow losses along the Big Lost River at the INEL (1990) . Koslow and Vanhaaften (1986) described the area that would be inundated by the probable maximum flood on the Big Lost River.
EXPLANATION OF STATISTICAL SUMMARIES
Statistical summaries of streamflow data are presented (back of report) for 13 gaging stations shown on figures 1 and 2. The description of each gaging station includes the location of the gage, drainage area, period of record, description of the gage, remarks pertinent to the quality of streamflow records and to conditions that affect the flow, and extremes for the period of record.
Water is diverted upstream from many gaging stations. The amount of water diverted and the time of diversion are variable, depending on the demand and availability of water. The Big Lost River is regulated by Mackay Reservoir. The statistical summaries are based on recorded streamflow at the gaging station.
Tabulations for each gaging station (back of report) include the magnitudes of monthly and annual flows, magnitudes and frequencies of annual low and high flows, magnitudes and frequencies of instantaneous peak flows, and duration of daily mean flows. Monthly and annual data were processed using USGS computer program W4422 (Price and Meeks, 1977) ; low-flow, high-flow, and flow-duration data were processed using USGS computer program A969 (Dempster, 1984) ; and flood-frequency data were processed using USGS computer program J407 (Kirby, 1981) .
Monthly and Animal flow
The monthly and annual flow tabulations for the period of record include the maximum, minimum, and mean monthly and mean annual flow, the standard deviation of the means, the coefficient of variation (ratio of the standard deviation to the mean), and the percentage of average annual runoff for each month.
Low-Flow Frequency
The low-flow tabulations show the data necessary to plot standard low-flow frequency curves, which are based on the log-Pearson Type III frequency distribution. The tabulations show annual minimum mean flows for periods of 1, 3, 7, 14, 30, 60, 90, 120 , and 183 consecutive days for recurrence intervals of 2, 5,10, 20, 50, and 100 years; the associated annual nonexceedance probabilities are 50, 20, 10, 5, 2, and 1 percent, respectively. The annual minimum mean flows are based on the climatic year. Recurrence intervals for low flows represent the average length of time between occurrences of annual minimum mean flows that are less than the stated flow magnitude. Nonexceedance probability is the probability or chance, expressed as a percentage, that the annual minimum mean flow will be less than the stated magnitude in any given year. Recurrence intervals generally were reported only to twice the period of record. Tabulations based on records of more than 40 years were extended to the 100-year (1-percent) interval. If the period of record is not longer than one-half of the minimum reported recurrence interval for frequency calculations, the computer program FLOWSTAT (Rogers and Werley, 1992) automatically flags (#) the frequency column to indicate that the values shown may be unreliable.
High-Flow Frequency
The high-flow frequency tabulations show the data necessary to plot standard high-flow frequency curves, which are based on the log-Pearson Type III frequency distribution. The tabulations show the annual maximum mean flows for periods of 1, 3, 7, 15, 30, 60 , and 90 consecutive days for recurrence intervals of 2, 5, 10, 25, 50, and 100 years; the associated annual exceedance probabilities are 50, 20, 10, 4, 2, and 1 percent, respectively. The annual maximum mean flows are based on the water year. Recurrence intervals for high flows represent the average length of time between occurrences of annual maximum mean flows equal to or greater than the stated flow magnitude. Exceedance probability is the probability or chance, expressed as a percentage, that the annual maximum mean flow will equal or exceed the stated magnitude in any given year. The criteria for extending frequency curves for high-flow data were the same as for the low-flow data. If the period of record did not meet USGS criteria for frequency calculations, the frequency column is flagged (#) to indicate that the values shown may be unreliable.
Flood Frequency
The flood-frequency tabulations show the data necessary to plot standard flood-frequency curves, which are based on log-Pearson Type III frequency distribution. These data are magnitudes of instantaneous peak flows at selected recurrence intervals (annual exceedance probabilities). The log-Pearson Type III frequency distribution was fitted to recorded data for stations with 10 or more years of record using procedures recommended by the U.S. Advisory Committee on Water Data (1981) . A log-Pearson Type III frequency distribution incorporates three factors mean, standard deviation, and skew coefficient which affect position, slope, and curvature of the distribution graph, respectively. Generalized skew coefficients are weighted with gaging station skew coefficients (determined from peak flow analysis) to obtain a more reliable flood-frequency distribution curve than could be obtained using either generalized or station skew coefficients. Generalized skew coefficients were determined by reference to a report by Kjelstrom and Moffatt (1981) .
The flood-frequency tabulations list the magnitudes of annual instantaneous peak flows for recurrence intervals of 2, 5, 10, 25, 50, and 100 years; the associated annual exceedance probabilities are 50, 20, 10, 4, 2, and 1 percent, respectively.
Flow Duration
The flow-duration tabulations show the data necessary to plot a standard flow-duration curve, which is a cumulative frequency curve that shows the percentage of time that specified daily flows were equaled or exceeded during the period of record. The tabulations show the flows, in cubic feet per second, that were equaled or exceeded for a given percentage of time. The annual mean discharge frequency graph ( fig. 3) shows the relation between annual mean flows and their associated exceedance probabilities at a specified gaging station. The annual mean flows were calculated from a 365 Nday analysis of daily values using ANNIE, a USGS hydrologic analysis and data management program (Lumb and others, 1990) . The resulting values were fitted with a log-Pearson Type III frequency distribution to derive the exceedance probabilities. The maximum-median-minimum discharge graph ( fig. 4) shows the highest, median, and lowest flow past the gaging station during the period of record for each day of the year. A minimum of 1 ft3/s, or four logarithmic cycles below the maximum flow, was the minimum discharge graphed. Maximum, median, and minimum flows were computed using WATSTORE program K609 (Bergmann, 1981) and were plotted using ANNIE. The annual mean and mean annual discharge graph ( fig. 5 ) shows how annual mean flow differs from the long-term mean annual flow for the gaging station. All values were computed and plotted using ANNIE. The annual mean is displayed with a solid line and the mean annual with a dashed line. For periods when partial records or no records were available, only the mean annual is shown. PERIOD OF RECORD. April 1904 to November 1914 , Hay 1920 to September 1990 (no winter records 1904 , 1906 -14, 1920 Hay 12, 1912 , and June 5, 1912 , to Apr. 28, 1913 , at sites within 1 mi upstream at different daturas. May 12 to June 4, 1912. at site 1.5 mi upstream (above Sharp Ditch) at different datum, Apr. 29, 1913 , to Mar. 15, 1915 Magnitude and frequency of instantaneous peak flow, based on period of record 1905, 1913-14, 1920-90 Discharge, in ft'/s, for indicated recurrence interval, in years, and exceedance probability, in percent , 1920 , , to Oct. 21, 1922 , nonrecording gage at present site at different daturas. Sept. 26, 1963 , to Aug. 13, 1966 , 1947-61, 1967-80, 1983-90 Magnitude and frequency of annual low flow, based on period of record 1948-61, 1968-80, 1984- 1947-61, 1967-80, 1983-90 Discharge, in ftVs, for indicated recurrence interval, in years, and exceedance probability, in percent 2 50% PERIOD OF RECORD. 1951 RECORD. -53, 1957 RECORD. , 1965 
